Sulfite both stimulates and inhibits the yeast vacuolar H(+)-ATPase.
The yeast vacuolar H(+)-ATPase (V-ATPase) exhibits nonlinear hydrolysis kinetics, i.e. an initial rapid rate followed by a slower, steadily declining rate. Sulfite (50-100 mM) stimulates the yeast V-ATPase specifically during the latter period. Sulfite activation has been observed for the F-ATPases and archaebacterial ATPases and is thought to be caused by the release of tightly bound nucleotide at the catalytic site. However, turnover-dependent inactivation of the yeast V-ATPase, and sulfite stimulation, were only observed at MgATP concentrations > 1.0 mM. Below 1.0 mM MgATP, the hydrolysis time course was linear, and sulfite was inhibitory. The inhibition during the initial phase and the stimulation during the later phase of the time course could be accounted for by a 5.5-fold sulfite-induced increase in the apparent Km, and a small increase in the apparent Vmax. Sulfite also protected the enzyme against inhibition by cold inactivation and by dicyclohexylcarbodiimide but not by bafilomycin. Sulfite stimulation during the later phase was antagonized by delta mu H+, particularly by delta pH. In contrast to its effects on hydrolysis, sulfite inhibited the formation of a pH gradient at all times and failed to enhance the membrane potential even when delta pH was collapsed by nigericin. These results indicate that sulfite partially uncouples hydrolysis from proton transport in a way that preserves regulation by delta mu H+.